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(57) Abstract 



PROBLEM TO BE SOLVED: To prepare a 
contacflees ic card capable of reduced man-hours, 
satisfactory in productivity and reduced cost 

SOLUTION: This contacttasa fC card has a flexible 
aubatrate, where a spiral antenna cofl and a circuit 
pattern are formed and a circuit module formed by 
connecting an IC chip to the circuit pattern and 
sends and receives information to and from external 
equipment through the antenna coll, and a cut part 
la formed at the periphery of the mner peripheral 
ode end part of the spiral antenna cofl, formed on 
the flexible substrate and the Inner peripheral side 
end part of the antenna cofl is folded back 
together! with the flexible substrate from the cut 
part and connected to the olrouit pattern provided 
on the outer peripheral eide of the antenna cofl. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
cUun&ges caused by tlx® nso o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to connection with the antenna coil and the circuit 
pattern which are especially formed in the flexible circuit board about a noncontact IC card. 
[0002] 

[Description of the Prior Art] Data are transmitted [ the IC card of a non-contact mold ] and received 
on radio using an electric wave, without having a contact. Since it does not have a contact with a 
reader writer, a noncontact IC card has neither dirt nor a contact fault by friction, can reduce a 
maintenance cost sharply, and neither the path of insertion of a card nor a limit of a front flesh side is 
at the time of use, and it can use it for it. The application range of a noncontact IC card is wide, the 
use as substitutes, such as a commuter pass, a driver's license, a telephone card, and an ATM card, is 
considered, and since future possibilities can expect widely, development is furthered as what is 
replaced with the IC card of a contact mold. 

[0003] The structure of a noncontact IC card has the common structure which laid underground the 
circuit module which forms a necessary circuit pattern and the antenna coil for a non-contact 
communication link on the circuit board, and comes to mount IC chip on the circuit board concerned 
into the card base which consists of plastic film etc. 

[0004] Drawing 1 is the plan showing the circuit module section in the conventional example of a 
noncontact IC card, Antenna coil 2 is formed on the circuit board 1 at the curled form, and is 
connected to the electrode of the both ends of the IC chip 3. The edge of the periphery section of 
antenna coil 2 is connected with one electrode terminal of the IC chip 3, and the electrode terminal 
of another side of the IC chip 3 is connected to the circuit pattern 5. Although the connection method 
is not illustrated, a bump is prepared in the inferior surface of tongue of IC chip, and the approach of 
mounting directly or the approach by wire bonding is used. Although the means for pulling out the 
end of the inner circumference section of the antenna coil 2 formed on the circuit board 1 to an other 
end side (circuit pattern 5) is needed A through hole 4 is formed in the circuit board 1 in the 
conventional example (the through hole 4 is connected with the edge of the inner circumference 
section of antenna coil 2), The configuration pulled out to the circuit pattern 5 in which the edge of 
the inner circumference section of the antenna coil 2 concerned was established by the periphery 
section through wiring 4a for connection formed in the rear-face side of the circuit board 1 is taken* 
5a is a through hole by the side of a circuit pattern. 

[0005] Drawing^ is the plan showing the circuit module section in other conventional examples of a 
noncontact IC card Using the circuit board 6 in which the antenna coil 7 and the circuit pattern 8 for 
a non-contact communication link were formed, the IC chip 9 is mounted on the circuit pattern 8, 
and the circuit module is constituted. The land pattern is prepared in the both ends of antenna coil 7, 
10 is the land pattern prepared in the inner circumference side edge section, and 1 1 is the land 
pattern prepared in the periphery side edge section. One electrode terminal of the IC chip 9 is 
connected to the land pattern 1 1 prepared in the periphery side edge section of antenna coil, and the 
electrode terminal of another side is connected to the circuit pattern 8. The land pattern 10 of the 
inner circumference side edge section is the structure connected using the bridge member 12 which 
has conductivity as straddles the circuit pattern 8 and antenna coil 7 in the location which counters, 
[0006] 



[Problem® to be Solved by the Invention] As shown in said conventional example, in order to pull 
out the end of antenna coil to an other end side using the through hole formed in the circuit board, 
complicated processing for forming a through hole in the circuit board had to be performed, the man 
day started, and there was a problem of making cost of a noncontact IC card high. 
[0007] Moreover, as shown in drawing^ , also when connecting using a bridge member, man day 
and member expense will make cost of increase and a noncontact IC card high. This invention can 
reduce a man day in view of said trouble, and productivity is good and tends to offer the low-cost- 
ized noncontact IC card. 
[0008] 

[Means for Solving the Problem] Curled form antenna coil and the flexible substrate with which the 
circuit pattern was formed, In the noncontact IC card has the circuit module which comes to connect 
IC chip with said circuit pattern, and transmit and receive information between external instruments 
through said antenna coil Cut deeply on the outskirts of the inner circumference side edge section of 
the curled form antenna coil formed on said flexible substrate, and the section is prepared, It 
considers as the noncontact IC card linked to the circuit pattern which turned up the inner 
circumference side edge section of antenna coil the whole flexible substrate from this slitting section, 
and was prepared in the periphery side of antenna coil. 
[0009] 

[Embodiment of the Invention] drawing 3 - a part of circuit module section of the noncontact IC 
card of this invention ~ it is a plan. 13 is the circuit board and the curled form antenna coil 14 and 
the circuit pattern 1 5 for a non-contact communication link are formed on this circuit board 13. The 
flexible substrate which can transform bending, torsion, a deflection, etc. is used for the circuit board 
13. Antenna coil 14 is formed in a curled form by the approach of forming a metal layer in one side 
of the circuit board 1 3, and forming by etching, or the approach of printing and forming copper and a 
silver paste. In addition, an insulating layer is formed in the part except the land patterns 1 6 and 1 7 
although not illustrated on the formed antenna coil 14. 16 is the land pattern prepared in the inner 
circumference side edge section of antenna coil 14, and 17 is the land pattern prepared in the 
periphery side edge section of antenna coil 14, The land pattern 17 and the circuit pattern 15 are 
connected with each electrode terminal of IC chip (un-illustrating). 1 8 is the slitting section prepared 
on the outskirts of the inner circumference side edge section of the antenna coil 14 of the circuit 
board 1 3. The edge of antenna coil 14 in which the slitting section 1 8 was formed and the land 
pattern 16 was formed is turned up every ( circuit board 13 (flexible substrate) ], and connection of 
the land pattern 16 is enabled to the circuit pattern 15 prepared in the outside of antenna coil 14. 
[0010] Hie circuit module section of drawing 4 of the noncontact IC card of this invention is a plan a 
part, and 4Tfl3ying,5, is the side elevation of drawing 4 , and is drawing in the condition of the inner 
circumference side edge section of the antenna coil 14 of the circuit board 13 having been turned up, 
and having connected with the circuit pattern 15. 

[001 1] It is the structure where the land pattern 16 and the circuit pattern 15 were connected in the 
shape of a bridge as it was turned up on the circuit [ which was established in the circuit board 13 ] 
pattern 15 where it cut deeply and the inner circumference side edge section of antenna coil 14 was 
prepared in the outside of antenna coil 14 by the section 18 and antenna coil 14 was straddled. It 
does not necessarily become bridge structure, but since, as for antenna coil 14 the very thing, the 
insulating layer (un-illustrating) is prepared in the front face even if the part over antenna coil 14 
contacts, there are no problems, such as short-circuit. 

[0012] 19 is IC chip, it is mounted on the circuit pattern 1 5 and the land pattern 17,andthe circuit 
module section is constituted, This circuit module section is laid underground into the card base 
which consists of plastic film etc., and a noncontact IC card completes it. 
[0013] 

[Effect of the Invention] Since it considered as the structure linked to the circuit pattern which cut 
deeply on the outskirts of an inner circumference section edge of the antenna coil formed in the 
flexible substrate, prepared the section, bent the edge and was prepared in the antenna coil periphery, 
the drawer to the outside of an inner circumference section edge can be performed easily, and a man 
day can be reduced. Moreover, it is not necessary to make it a double-sided substrate, and since it 
can be managed even if it does not use another member, the noncontact IC card of a low price can be 
offered. 
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CLAIMS 

[CIaim(s)j ~ 

[Claim 1 ] Curled form antenna coil and the flexible substrate with which the circuit pattern was 
tormed, In the noncontaet IC card has the circuit module which comes to connect IC chip with said 
circuit pattern, and transmit and receive information between external instruments through said 
antenna coil Cut deeply on the outsldrts of the inner circumference side edge section of the curled 
form antenna coil formed on said flexible substrate, and the section is prepared. The noncontaet IC 
card characterized by connecting with the circuit pattern which turned up the inner circumference 
side edge section of antenna coil the whole flexible substrate from this slitting section, and was 
prepared in the periphery side of antenna coil. 



[Translation done.] 



